Studies of Muc-1 mucin expression and polarity in the mouse mammary gland demonstrate developmental regulation of Muc-1 glycosylation and establish the hormonal basis for mRNA expression.
Muc-1 is a major mucin glycoprotein expressed on the surface of mammary epithelial cells. It has attracted considerable attention as it is expressed in an aberrant form on many breast tumor cells. Here we describe studies using a recently obtained cDNA probe of Muc-1 expression during lactogenic development in the mouse. Northern blot analysis demonstrated that Muc-1 is expressed at all stages of lactogenic development but its levels are increased very significantly during mid-pregnancy and into lactation. The basis of this was examined using CID-9 mammary epithelial cell cultures. It was found that in the presence of insulin Muc-1 mRNA levels were increased by both hydrocortisone and prolactin, with the combination of the three hormones supporting maximum expression. Muc-1 mRNA levels were also modulated by culturing cells on a basement-membrane-like extracellular matrix that promoted mRNA levels 5- to 10-fold above levels in cells cultured on plastic tissue culture dishes. Immunocytochemical studies using monoclonal antibodies to carbohydrate epitopes on Muc-1 demonstrated that while Muc-1 was found at all developmental stages, it became increasingly sialylated during the course of pregnancy and into lactation. Additionally, we found that while Muc-1 is tightly polarized to the apical surface of the epithelium of lactating and pregnant mice it exhibited a less-polarized distribution on a small proportion of ductal cells in virgin mice. We conclude that the expression of Muc-1 is regulated at several different levels and by a number of different factors. We speculate that this may reflect different functional roles for Muc-1 at different stages of mammary development.